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(54) Title: NOVEL COMPOSITIONS AND METHODS FOR DETECTION AND TREATMENT OF HUMAN OSTEOAR- 
THRITIS 

(57) Abstract 

The subject invention concerns novel materials and methods for the detection, treatment, and prevention of human osteo- 
arthritis. Specifically, the cleavage site where aggrecanase deavts aggrecan has been identified Identification of this site, as well 
as the nature of the enzyme* facilitates specific treatments which block or diminish the activity of the enzyme. A further aspect of 
the invention concerns methods for detecting evidence of osteoarthritis. 
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NOVEL COMPOSITIONS AND MET HODS FOP DETECTION 
AND TREATMENT OP HU MAN OSTEOARTHRITIS 

Background of the Invention 
Joint diseases are t major cause of disability and early retirement in the jn^^ ^ ^j^ 
countriei and are thua of great socioeconomic sjgntfinmor., Of the joint diseases, osteoarthritis 
(OA) has by or the greatest prevalence, and it has been calculated that, in the United States, OA 
is responsible for the consumption of op to thirty times more sick-leave days or hospital day than 
rheumatoid arthritis. (Kramer, Ji, EJL Yclin, W.V. Epstein [1983] Arthritis Rheum. 26301-907). 
OA is a slowly progressive disease of multifactorial etiology. The rate of disease progress will vary 
greatly between different patients, depending on the underlying pathogenic factors. Consequently, 
progress from the very early stages to the overt, clinical stages may take anything from years to 
15 decades. 

The diagnostic criteria for OA are currently based on the clinical presentation and 
obligatory radiographic signs (Atanan, RJ5., JJF. Fries, D.A. Bloch ef al [\3^ Arthritis Rheum. 
30:1214-1225). Since the radiological diagnosis is usually based on a decreased "Joint space," it 
depends on the actual destruction of joint cartilage and will therefore be made only late in the 

20 disease. We lack routine methods to diagnose •preOA" or ■preradiologkaT stages of OA, a 
reflection of our lack of techniques to monitor the joint cartilage in vivo. We are thus usable to 
determine the ongoing disease activity or the prognosis for the patient threatened by joint 
cartilage destruction. Moreover, we are unable to monitor with any precision or specificity the 
effect of pharmacological or surgical intervention aimed at retarding or reversing cartilage 

25 destruction in OA or other joint diseases. Any new and improved techniques to diagnose and 
follow OA need to monitor the present in vivo state of health of the cartilage, not only provide 
a historical record of past destructive disease. 

The details of the mechanisms involved in the disease process of OA are not known. 
Presumably, the pathogenesis is multifactorial, with genetics, joint malalignment, joint overload 

30 or trauma, obesity, and aging as some of the known or suspected contributing factors. Even less 
wefl known is how these general factors are translated into disease mechanisms on the tissue and 
cell levd. It may also be that the initiation and progression of OA are controlled by different 
factors. Since, however, changes in the properties of joint cartilage and loss of matrix components 
are an integral pan of the disease process, it can be argued that degradation of cartilage matrix 

35 is a key event at some rime in the development of OA During this process, matrix molecules, 
or fragments thereof, are released to the joint fluid and eventually to other body fluids. These 
molecules and fragments could be used as markers of cartilage turnover in OA and other joint 
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diseases (Lohmander; SL [1988] OSt Rheumatol 237-62; Tjjt-— d~ [iggq «Ca It fl a ^ 
ma i Em in joint fluid fa human osteoarthritis* Jm Brandt, ed. Cartilage changes in 
osteoarthritis, Tndfariapoffir Indiana University School of Medici ne Pica (ISBN 0-914168-90^ 
pp. 98-104; TnhTmmrffr, LS. [199q -Osteoarthritis: Man. Mode*, and Mbkcolar Makaa,' to 
Maroudas,A^K.Kjiettner,eds.^^ Academic Press, pp. 337- 

340). 

The aggregating proteoglycan of articular carti^ 
core to which Is attacked chondraftin sulfate, keratan sulfate, and bo tlx //-linked and Chinked 
oligosaccharides. The protein core has an extended central segment, to which the 
gfrc rcwinfno giycan, chains are attached. At the NHj terminus, two globular domains, known as 
Ol andG2, arc separated ty a shon segment knoro as the interglobular domain (IGD). At the 
OOOH terminus, a single globular domain, G3, is found. The Ol domain is involved in the 
Minding of aggrecan to byaluronan and Knk protein, an interaction that probably serves to 
immobilize the proteoglycan ia the tissue (Doege, K, M, Sasaki, T. Ernnra, Y. Yamada [1991] 
15 Z BioL Chan, 266&94-902). 

The c atabolhm of aggrecan hi cartilage cxplants has been found to involve H«rfr»»i 
proteolysis of the core protein with the release from the tfem> Qfiarp* p^rm^itfa frit*t+J~**in g 
spedes. Analysis of these major catabolic products with antibodies to the Ol ^«fn and to 
keratan sulfate (R at df ffr, A^L Tyfer,T> Hardingham [1986} Biochem Z 238571-580) have 
20 indic a t e d that audi proteolysis separates the Gl domain from the remainder of the molecule. 

Int e rtenkfn- lg (EL-la) has been shown to induce increased catabolism of aggrecan in cartilage 
explants, and high levels of E>1 in human joint effusions may be responsible for the cartilage 
degeneration seen in inflammatory joint diseases. 

The disease me c hanisms active in OA are undear, but changes in the biochemical and 
25 biomechanical properties of joint cartilage, changes in chondrocyte matrix synthesis, and finally, 
a gradual destr u c t i o n of the matrix are characteristic of the disease process. Cartilage 
proteoglycan tegmenta are released to joint fluid after knee injury and in early stages of both 
posttraumatic and primary OA in the human (Lohmander, T-ft. L Dahlberg, L. Ryd, D. 
Heinegard [1989} Arthritis Rheum. 32^434-1442; Lohmander, LS, L Dahlberg, L. RYD, D. 
30 Heinegard [1990] Trans. Onhqp, Res. Soc 15212 [abstr.]; Lohmander, Li, L. Dahlberg [1991] 
Trans. Orthop.Res.Soc 1&227 [abstr.]). Animportamroleformatrkmeta^ 
normal turnover of eonnective tissue matrix and in the tissue destruction seen in, for example, OA 
has been suggested (Docherty, A-LP n G. Murphy [1990] Ann Rheum Dis. 49:469-479; Murphy, 
R-M Hembry, CE Hughes, AJ. Fosang, T.E. Hardingham [1990] Biochem Soc Trans. 
35 18:812-815), and an imbalance between tissue metalloproteinases and inhibitors has been 
demonstrated in animal model OA cartilage, in joint fluids from patients with recent joint injury, 
and in OA joint fluids. Further, increased expression ofmRNAs for collagenase, stromeiysin, and 
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inmlloprotcin^ inhibitor ha. been ^ 
•ynovttcdbiromrhemna^^ 

34:1076.1084; FIrestein, QS^ MAt Paine, BJL Littman [1991] ^ RHan 34:1094-1105). 
Hb5w.no definitive evidence h^ 

•"O^favohrfacartfl^ A detailed characterization of matrix 

ft^meat, released iromjoiittcartlb 
the degradative mechanism 

Ouracterization of aggrecan fragir^ 
mterleukm-i in vtrv has <tanc*sti*ted a n^ 

the proteoglycan cove protein which releases large aggrecan fragments from the tissue (Sandy, 
XD, P J. Neame, RJL Boynton, CR. Flannery [1991] /. BioL Chan. 266*683*685). 

Brief Sumnjary nf ^ » Invention 

•me subject mention concerns novel compositions and methods for detection and 
treatment of aggrecan breakdown associated with' human osteoarthritis. Aggrecan is a 
pmieofhcn associated with collagen which constitutes the fibrous protein framework of cartilage 
Aggrecanase is an enzyme whose activity i, responsible far the pathological breakdown of 
aggrecan. The subject invention concerns the identification of the cleavagesite where aggrecanase 
cleaves aggrecan. We have farther characterized the breakdown prodnm resulting faan the 
proteolytic action of aggrecanase on aggrecan. 

From this knowledge of the nature of aggrecanase and its pomt of ^ it fa p^jc 
to accurately detect the onset of osteoarthritis (OA) or monitor its progression. Also, a further 
aspect of the invention pertains to the administration of therapeutic agents to the inhibition or 
prevention of the enzymatic activity of aggrecanase. Thus, in one embodiment of the invention, 
a inetallo or cystdne proteased 

osteoarthritis. The protease inhibitor slows or eliminates the enzymatic activity of aggrecanase, 
thereby alleviating the disease state. A further therapeutic embodiment of die subject invention 
htheadniinJstration.to«personmneedoft^ 

of proteins or peptides comprising the Glu-Ala cleavage site. These peptides which act as enzyme 
substrates can reduce the levels of enzyme available for destruction of aggrecan. A farther 
therapeutic embodiment of the subject invention is the administration of antibodies to the specific 
cleavage site of aggrecan, or the region of the aggrecan molecule comprising the cleavage site. 
This antibody binds to the aggrecan molecule, preventing aggrecanase from acting at that site. 
Alternatively, antibodies which bind to the aggrecanase may be administered. These antibodies 
reduce or eliminate the activity of aggrecanase by binding to the enzyme. 
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The suMca invention farther crtmpH^ t** Af**^ 

of aggrecan breakdown products. These breakdown products can be detected by, for oample, 
assays utfiirfng anrthodfrg specific for the breakdown products: 

pffffrt nfaHpsare of the Invention 

treatment Of OSteoarttKI&iS (OA). Tte firwenrfnn flrfrgg frntn fm^ i^mtrtfi^fr^ thf* rt^lgf tftc 

where aggrecanase acts on human aggrecan. We have also rfimrtrrf7fd the fragments resulting 
from the action of aggrecanase an aggrecan. 

la the examples which, follow, we describe the isolation of aggrecan fragments from Joint 
fluids obtained from patients -with recent knee joint injury or early or late stage knee OA. We 
ahow Oat the major aggrecan products present in these synovial fluids are rdatfve^ large and are 

composed of a tepnent nf thft fnterglnhnlar rinmaifl *mch?4 tn rtw CV} domain, *g dmraiyt 

and variable lengths of the cfaondroitin sulfate domains). 

IS Synovial fluid was collected from patients with recent knee injury and from patients with 

earfy or late stage OA. Chondroitin snlfete-s nhttfitntM aggrecan fragment* pi^mf fn thm fluids 
were purified by cesium chloride gradient c entrlftigai ian, en^matically deglycosyiated, and 
fra c tionated by gel filtration on Superose-12. Eadi sample contained two major aggtecan core 
protein populations with apparent molecular masses of about 90 kD and about 150 H>. Fbrall 

20 . samples, NH r terminal analysis of both populations gave a single major ff^pmrr beginning 
ARGSV. This NH2 terminus results fipom cleavage of the human aggrecan core protein at the 
Gin 373-Ala 374 bond within the interglobular domain between the Gl and G2 rfmwHn* We 
have d r tfftnnTTiPrt that the release of aggrecan fragments from articular cartilage into the synovial 
fluid seen at all stages of human OA is promoted by the action of a normal cartilage proteinase 

25 (aggrecanase) which cleaves the Gin 373-Ala 374 bond of the interglobular domain. 

We have also drtfirmfnert, that posttraumatic and OA human synovial fluid contains at 
leasttwo populations of aggrecan fragments, bofr 

cany the NHj-terminal sequence ARGSVILXVK, situated within the interlobular domain. It 
is dear that this NH2 terminus (Ak 374) was not generated by proteolysis dm 
30 with chondroitinase and kcratanasc, nor at subsequent stages in the isolation of core proteins; 
thus, in controlstudies with degyeosylated calf articular A1D1 

terminal sequen c e obtained, VEVS. corresponded to that erpected fhr tha fatarf Tnoj^^ ^ 
addition, the NHg-terminal sequence FFGVGGEEDDCVQ (initiating at Phe 342) was obtained 
after deglycosylation of stromelysin-generated CS-bearing human aggrecan fragments, with no 
35 evidence of an NHrterminal sequence beginning at Ala 374. 

Such species would appear to represent the bulk of the CS-bearing fragments present in 
osteoarthritic human synovial fluid for the following reasons. Firstly, greater than 94% of the 
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fragments recovered from the Ctd gradient were recovered in the Dl Secondly, aH of 

the fragments in wen Dl fractions were present fa the void vohme m Sapaw>«^-i^ trmt^inmm*^^^ 

<iegrycosylatkm of audi samplef gaiera^ 
(termed pools I and II). Thirty, the detectable sec^^ 
wasAROSVIUTA^andtheinolary^ 

protein nsed in preparation of the samples (assuming a mnhrnlar mass of 150 kD to these core 
proteins). This appears to be a reasonable yield, since two chromatographic step*, wMi 
losses, were nsed in sample preparation for scqnmriTtg, and the yield in F/irn«n degradation is 
often only 40-80% of expected. 

The protease responsible for deavap; of the Gin 373-Ala 374 hemd fa th* faf^o^]^ 
domain of aggiecan fa wideftdistrirmted. and it would appear to be part nf » gwwrai Tn^rf, gn f , m 
for the catabolism of aggrecan in both normal turnover and in pathological rft^Tfons. This 
implies that this enzyme is normally expressed by chondrocytes and that overexpression of this 
activity may be a key event in the pathogenesis of disease states involving accelerated cartOage 
degradation, such as osteoarthritis. 

The finding of this predominant NHj-Jermmal sequence on aggrecan fragments in an of 
these situations suggests that the enzyme which cleaves the Om 373-Ala 374 bond acts on the 
majority of catabolized m nl rml n and that it catalyzes the most CX>OH-terminal deavage within 
the interglobular domain. It is possible that this enzyme acts secondarir/ to other proteases which 
cleave the interglobular domain nearer to the NHj terminus. 

In this regard, it may be relevant that stromerysin-1 cleaves the interglobular domain of 
human aggrecan (Flannery, CR, M.W. Lark, 3D. Sandy [1992] /. Biol Chan. 267:1008-1014) at 
the Asn 341-Phe 342 bond. Further, a proportion of the Gl domain which accumulates in human 
articular cartilage has Asn 341 as a COOH terminus, indicative of stromdysin-1 action in sou; 
stromefysin-1 does not, however, appear to catalyze the cleavage of the Glu 373-Ala 374 bond 
(Flannery etaL [1992], supra). 

The protease which deaves the Glu 373-Ala 374 bond of aggrecan may be a member of 
the family of matrix metalloproteinases, many ofwbica have new been shc^ to degrade ag 
as effectively as stromelysin. Alternatively, it might be a member of the cathepsin group of 
rysosomai cysteine proteinases (Barrett, AJ, D J. Buttle, R.W. Mason [1988] IS/ Adas of Science 
Biochem. 256-260). There is direct evidence that in human cartilage in vivo, a proportion of the 
link protein has been cleaved by cathepsin B, which is presumably derived from the chondrocytes 
(Nguyen, Q n J. Liu, P J. Roughley, IS. Mort [1991] Biochem. J. 27&143-147). 

The finding that products of this enzyme are present in the synovial fluid of patients 3 
days after anterior cruciate ligament rupture, 15 years after medial meniscectomy, and after 10 
yean of primary OA with extensive cartilage toss, suggests that expression of this activity may be 
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. both an earfy and persistent fcatnrc of the chondrocyte response to the jnmt rf»wiy ««wfatrd 
with both primary and posttraumatic OA. 

Methods 

5 Isolation of aggrecan fragments from fgftf fluid. Synmrfai finM ^mt^ aflftrrtcd to 

4 M guanidtne-HQ, 005 M sodium acetate Ol mM PMSR 5 mM EDTA T * m m wi^h^m- 
l/rgfalpepstatfn, pH&8» and eentrftnged at 2O000ff fa 30 infantes to nemrmg »ny p n> Hpu a ^ 
Solid QO was then added to a density of L45 gfinl and gradients established by cemrifixgatkm 
at 40/00 rpm to 48 hours at NTC The tubes were sliced in threg cqmi p>m to yfr»M fr^rtiffnf 
10 Dl (bottom) to D3, and samples were diah^ 

protease Inhibitors After a final dialysfe against water, the samples were fyophffized, and portions 
were assayed to total protdn or papain digested to assay of giyrosaminogJycaiL The insoluble 
gel collected from the top of the gradient tnbes was dialyzed and lypphflfreri tnp>th*r ^ t hr top 
g radient fraction. 

15 AW sequepcjB E prpceSgg Proteoglycan and pfvoosamffingfyran ^p>mrt«f»— hum 

as cbondroitin sulfate (CS) equivalents by dimethylmgthyl^hhie, t^ ^ ^^nnrfrriftfn y nifat* 
as standard. Protein was dctenninMnsing the birfnrh 

Qx, Rockfiord, IL, with bovine serum athnmfn as standard. Amino add sequence analysis was 
performed on a sequencer (473Aor477A; Applied Biosystems.Inc^Fbsteraty, CA)withon^ 

20 phenyithiohydantoin analysis. For degjycosylation, Dl samples in 50 mM Tris acetate, 10 mM 

EDTA, pH 7£, were treated at 37°C with cfaondroitinase ABC (0 075 U/mg CS) to 2 hours. 
Samples were adjusted to 5 mM PMSF and 1Q mM A/^h yfm*i*rmM* «tuf fn^^trd for 1 hour 
with keratanasc , (Ol U/mg starting CS) and finally with ieratanase II (O0Q25 UAng starting CS) 
toa farther 1 hour; This procedure resulted in a >90% reduction in the reactivity of all samples 

25 with dimethylmethyiene bine. Core protein preparations from Superose-12 were concentrated to 
05 ml and desalted on a fast desalting column eluted with water before drying to sequence 
analysis. 

Sallowing are examples which illustrate procedures, fadtirffag the best mode, to 
JO practicing the invention. These examples should not be construed as Hmitfag All percentages 
are by weight and all solvent mature proportions are by volume unless, otherwise noted. 

Example 1 - Isolation of Aggrecan Fragments from Synovial Fluid 

Synovial fluid from seven patients were subjected to CsQ gradient centrifugation and the 
15 gradient fractions were assayed for glycosaminoglycan and protein. In all samples, >94% of the 
gfycosaminogtycan.and <ZS% of the total protein were recovered from the gradient in the bottom 
fraction (Dl, density ~L55 g/ml). This indicates that the bulk of the aggrecan fragments present 
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in these synovial fluid samples m of high buoyant density and therefore rich in cbandroitin 
snlfttfl relative to protein. 

A portion of the Dl fragments was analyzed on Sepharose CL-2B in the presence of 5% 
(wt/wt) fayalnronan and 4% (wt/wt) link protein. The two profiles were veay similar and showed 
5 the presence of a pofydispertt populate (peak Kav -»055) which did 

not form aggregates with fayaluronan and link protein. The fragments efaxted later on Sepharose 
CL-2B than aggrecan monomer from mature human cartilage (peak Kav <*038), but not as late 
as a tryptic digest of monomer (peak Kav ^0.70), or a papain digest of mrmom^r (peak Kav 
•0.79). The results indicate that aggrecan fragments from these joint fluids completely lack a 
10 famtkmal Ol domain and also that they have been cleaved, •ttf^gfa not extensively, within the 
CIS-bearing drmmiw 

Consistent with these findings, fractionation of synovial fluid Dl aggrecan fragments on 
Superose-12 showed that in all cases the OS-bearing species were large enough to be excluded 
from Superose-12, which has an exclusion limit for dextrans of «300 kD. In addition, 
IS fractionation of derivcosyiatcd Dl samples on Superose-12 indic a ted that th* imJat ■gpwirn mrr 

protein species in all samples were in the apparent r^^for mass range of 90-150 kD. 

FtamTite 7 - Characterization of Gore Proteins 

A derailed analysis of the Dl aggrecan fragments from three patients was carried out 
20 The samples were contaminated to a varying degree with nonaggrecan protein which eluted in the 
i n c luded fractions with an apparent size below 66 kD. This material was presumably trapped" 
with the Dl aggrecan during nltracentrifagation, possibly as a result of a high c on ce n tration of 
hyaluronan and protein in these samples. The identity of these proteins was not further 
investigated. 

25 After deglycasylation, 214 nm absorbance profiles for each sample showed two major 

peaks (pools I and II). Hie 214-nm absorbing species were apparently not generated by the 

degiycosylation step but were present in the starting mutu al 

The proteins eluted in pools I and n were both derived from the high trmWnior weight 

CS-bearing aggrecan fragments. Hius, when other portions of Dl samples were purified on 
30 Superose-12, and fractions 4-10 were pooled for degiycosylation, the 214-nm profile of these core 

samples on Superose-12 again showed the characteristic double peak. 

Example 3 - NTf r T>rmfTifli ATiaiytt' s of Aggrecan Core Proteins from Synovial Fluids 

The aggrecan core preparations from Superose-12 chromatography of human synovial 
35 fluid samples were taken for NH r terminal analysis, and the results, with apparent picomole yields, 
are shown in Table L 
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Table L NHj-ten 
isolated ftOOLf] 




itafned tot Dl affsrecan framem 
donated by Snpen*e-12 gel 


1 
■ 


Synovial fluid 


Sopetosepool 




Approoc yield 
(pmol) 


Patient A 


I 


AROSVUXVKP 


33 


n 


ARGSV 


32 


Patient D 


I 


AXGXVIL . 


10 




ARGSVILXVK 


39 


Patient F 


I 


ARGSV 


11 


n 


AROSVUXVKPIFEVXP 


145 


Patient G 


n 


ARGSVII, 


11 



Rir an synovial fluids analyzed, and for both pool I and jkx>1 II core protein spedes, the 
major scqnence obtained dearly corresponded to the human aggrecan t+rntrr beginning 
AROSVUJTVKP, which faWat^ at Ala 374 within the interglobular domain Interestingly; the 
eighth residue could not be detected in any sample, and since this is a t h rwn ni iiA fa the cDNA- 
dedved sequence, it seems likely that this residue is modified, probably by O-substitnted 
carbohydrate. The finding of the same NHj terminus on pool I and pool II core species suggests 
that their separation by size is due to different COOH t^rmfaf , consistent with limited cleavage 
within the CS domains) as discussed above. 

Example 4 - Assays for the Detection of Evidence of Osteoarthritis 

In one embodiment of the subject invention, aggrecan breakdown products are detected 
using a monoclonal or polyclonal antibody-based assay. An antibody, or antibodies, to the 
principal breakd own pro ducts described herein can be readily produced utilizing proce dur e s which 
are well known to those skilled in the arL These antibodies can be used in antibody-based assays 
and kits such as FT .ISA systems. For erample, biological fluid can be contacted with, a solution 
comprising these antibodies, Tlie biological fluid is, preferably, synovial fluid but for convenience^ 
the biological fluid may also be, for example* mm^ serum, or lymph fluid. If breakdown products 
are present in the biological fluid, then the antibodies will bind to the products. Binding of the 
antibody to breakdown products can be detected in a number of ways. For example, a second 
antibody with a detectable label (fluorescent, for example) and which binds to the first antibody 
can be used to determine if the first antibody bound to any breakdown product 

Hie assays of the subject invention can be used to detect the onset of osteoarthritis or 
to monitor the progression of the disease. For example, this assay can be used to evaluate the 
effectiveness of a treatment for OA 
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It tboald be understood that the camples and — h^w-*-^ described herein an far 
fltostnthe purposes only and that various modifications or changes in light thereof win be 
suggested to persons akHkd in the an aad are to beinda<ledwitliiBtheii^aiidpiir^oftIib 
application and the scope of the appended efafan 
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L A proteinase which cleaves human aggrecan between Gin 373 and Ala 374 

1 A m e thod far preventing or reducing the effects of osteoarthritis, said method 
comprising administeriog to a patito in need 
reduces die effects on aggrecan of the proteinase of daimL 

3. Tie method, according to daim 2, herein satt composition comprises a proteinase 
fnhfhftnc 

4* The method, according to daim 3, wherein said inhibitor is a metaHoproteinase 
inhibitor: 

5. The method, according to daim 3. wherein said inhibitor fa a tyet^* pur* **^ 

6. Tie method, according to daim 2, wherein said composition comprfees an enzyme 
robs irate. 

7. He method, according to daim 6, wherein said enzyme substrate comprisea the amino 
adds da-Ala. 

8. Tie m«hod, according to data 

9. The method, according to daim £ wheiem said antibc^ is an antibody to a 

ltt Themethc<acccffdlrigtoclaim9,wn« 
aggrecan molecule which comprises the amino adds Gin 373 and Ala 374. 

1L The method, according to claim 8, wherein said antibody is an antibody to 
aggrecanasc 

12. A method for monitoring the onset or progression of osteoarthritis, said method 
comprising assaying a sample of biological fluid, from a human suspected or known to have 
osteoarthritis, for the presence of aggrecan breakdown products. 
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1 13. Tlie method, acanding to daim 12, wherein saM 

2 of a deavagc of aggrccan between Obi 373 end Alt 374. 

1 14 The method, according to dafm 12, wherein said biological fluid is selected from the 

2 groop consisting of syikwial flu^ 

1 15. Hie method, according to daim 13, wherein said breakdown products have an 

2 appar e nt mnlrsnif s r mass of about 90 kD or about 150 kD. 

1 16. Hie method, according to daim 15, wherein said breakdown product has an N- 

2 terminal amino add sequence of ARG5V. 



1 
2 



17. The method, according to claim 16, wherein said method is used to follow disease 
progression to determine the effectiveness of a treatment. 



ir ^RNATIONAL SEARCH REPORT 



LaosHncAiiowoFSiajacr MATria or > 

arocrtfti 

Int.Cl. 5 C12N9/64; A61K37/64; 



■I IiiIIiiHii N» 



mitre" 

A61K39/395; 



PCT/US 93/04029 
G01N33/68 




Int.Cl. 5 



C12N 



A61K ; 



60 IN 



POQJMENT 5 CONSIDERED TO ft£ RELEVANT* 



wttfc ta<tnrtn », «W« t» w»f iir «. « tin wU»im 



JOURNAL OF BIOLOGICAL CHEMISTRY 
vol. 267, no. 2, 15 January 1992, 
BALTIMORE, MD US 
pages 1008 - 1014 

CARL R. FLANNERY ET AL. •Identification of 
a stromelysln cleavage site within the 
interglobular domain of human aggrecan 1 
cited 1n the application 
see abstract 

see page 1008, left column, paragraph 1 - 
right column, paragraph 1 
see page 1013, left column, paragraph 3 - 
page 1014, left column, paragraph 4 




Wtealflltof te 



nrMk^ieialmm(ii^dM) 



prior to t*«tat«ftiloftaJniUf«m tot 
Uur tea U» priority Oxt ^ 

iv. axTincAnoN 

13 AUGUST 1993 

EUROPEAN PATENT OFFICE 



t W 

■•Mil 

. wefc 



cotsUmi' to footo u 



tanwdvasafvlMatlM 

>odMrsB€*iocn. 



telly 



Dut of Miiiinf of this lotmaticaii Sttrcb fctport 

H 2 -09- W83 

Slfsasm at Asthartu* Officar 

M0NTER0 LOPEZ B. 



Him 



itm 



PCT/US 93/04029 



DL DOCUMEKXS CONSBEttD TO ■EUXCVANT 



(CONTINUED FHDMTHT SECOND SHECT) 



JOURNAL OF BIOLOGICAL CHEMISTRY 

vol. 266, no. 14, 15 Nay 1991, BALTIMORE, 

MO US 

p&gos 8683 ~ 8685 

JOHN 0. SANDY ET AL. 'Catabolisa of 
aggrecan in cartilage txpUnts* 
cited in the application 
see abstract 

see page 8683, loft column, paragraph 1 - 

right column, paragraph 4 

sm page 8684; loft column, last paragraph 

- right column, paragraph 2 

see page 8684, right column, paragraph 6 - 

page 8685, right column, paragraph 1 

ARTHRITIS & RHEUMATISM 

vol. 32, no. 11, November 1989, 

pages 1434 - 1442 

L; STEFAN LOHMANDER ET AL. 'Increased 
levels of proteoglycan fragments in knee 
joint fluid after injury 1 
see abstract 

see page 1434, right column, paragraph 3 
see page 1438, left column, paragraph 5 - 
page 1439, left column, paragraph 1 
see page 1439, left column, paragraph 3 

EP,A,0 145 681 (PHARMACIA AB) 

19 June 1985 

see page 1, paragraph 1 

see page 6, paragraph 2 - page 7, 

paragraph 1; examples 1,2 

ANNALS OF THE RHEUMATIC DISEASES 
vol. 49, 1990, 
pages 469 - 479 

A. J. P. DOCHERTY ET AL. 'The tissue 
metal loproteinase family and the Inhibitor 
TIMP: a study using cDNAs and recombinants 
proteins 1 

cited in the application 
see abstract 



WCHtoMa. 



12,14 



12,14 



2.3 



Fern rCTTBJWnO |om aM) (Jeaamry t«S) 



PCT/US 93/04029 



| UL DOCUMENTS CONBUUMMD TO BtJglXVANT (CONTINUED HQM THE ttCOW B"*T) 









M 


THE JOURNAL OF CLINICAL INVESTIGATION 
vol. 89, no. 5, Nay 1992, 
pagos 1512 - 1516 

JOHN 0. SANDY ET AL. 'Tho structure of 
aggrocan fragments In human synovial 
fluid 1 

sao abstract 

mo pago 1512, loft column, paragraph 2 
seo pagt 1515, loft column, paragraph 2 - 
right column, paragraph 4 
soo pago 1515, right column, last 
paragraph - pago 1516, loft column, 
paragraph 2 


1 



fom rCT/BAmo tomtro ofcamU fTm— i lttft 



INTERNATIONAL SEA JH REPORT 



It juooal ippiirmoK No. 

PCT/US9V 04029 



|Ho*I ()bwyrauo«fc where certain cbum* were found mwcmrrhabfc (Coctnumkui of item J of first sheet) 



(to mu. nM-ml u»ch ret-Klhat nut been o^btohoi n repast ufccrmn d«o» under Artodc 1 7frX») Tor inc foOowg 

*"V*m f Kasu 

1 because- they (date lo subject matter not ncqusred u> be searched by this Author*y t namely: 

Remark : ATthough claims 2-11 are directed to a method of treatment of the 
human/an tmal body the search has been carried out and based on the alleged 
effects of the composition. 



■ Claims Nac^. 

Sccausc ihcy rcfuc u> parts * chc mccrmuioaal *ppC«aiJoa that do noc cumply wfth ihc pecsenbed req 
an extent that no meaningful micruauooat search can be earned out, speeaically: 



to 



5 - • Uamu Ncaw 

Naautc wcy ate dependent claims and arc not drafted in accordance *ith the second and thrd 



sentences of Rule 6.4<i). 



(fox II OuMTvacion* where unity of invention a lacking (Cratuualran.of item 2 of first sheets 



I bis Inccrnataunai Scat thing AuUwniy found multiple inventions m this mtcnuuonal application, as follows: 



As all rcquncd atfcfatiumU search fees were urody paid by the appucanu ihts oucrnauona! search report covers alt 
searchable claims. 



As alt searchable claims coukl be 
** any adujuonal fee. 



scarciKS without ciTort joxuiytng an additional Tec, this Authority did not invite payment 



x - [ As wlv wotc of the rettuued additional search foe* were nmriy paid hy th-> T pplw^n^ ^r^.r^y,,] trarrh rrrmn 

covds oor> thusc claims fur which Iocs were pud. spccolcaily daims Nosu 



' ] N w reuuued atklitiunal seated Ices were Umdy pan! by the appficant. Consequently* this mtcnuuonal search report s 

rcsmclcd to Utc invenuun Am ntcnuoncd in the daum; it a cov ered by claims Nqsj 



rk on l*r*teu 



I The additional search fees were accompanied by the applicant's protest. 
; No protest accompamcd the payment of aAlujonal search Tees. 



ATOWXTO THE INTERNATIONAL SEARCH REPORT 
ON INTERNATIONAL PATENT APPLICATIONS. US 9304029 

SA 73835 



nfa 




13/08/93 



EP-A-0145681 



19-06-85 



AU-A- 
CA-A- 
EP-A- 
JP-T- 
W0-A- 
US-A- 



3212084 
1228809 
0155943 
60502167 
8501353 
4778768 



11- 04-85 
03-11-87 
02-10-85 

12- 12-85 
28-03-85 
18-10-88 



Fm-i 



t : am Official Jranal W d» 



